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[57] ABSTRACT 

A selectively variable timer especially useful for refrigerators 
and the like for initiating defrost cycles wherein unique design 
of the timer permits easy mounting of an actuator member, 
selected from a provided group, to actuate a selectively varia 
ble switch member to initiate cycles and meet a variety of 
needs without major reconstruction of the device. The in 
terchangeable actuator member is driven through a clutchlike 
train and is provided with one or a plurality of cam surfaces to 
operate a pressure switch shiftably mounted with respect to 
the cam surface to vary the period of circuit energization and 
deenergization and wherein a clutch train permits simple in 
?eld testing of the device. Manufacturers’s inventories are 
substantially reduced in that one basic motor and timer, hav 
ing the interchangeable feature, eliminates the need of having 
a plurality of individual motors and associated timers to meet 
a multiplicity of needs. 

14 Claims, 8 Drawing Figures 
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SELECTIVELY VARIABLE TIMER WITH IMPROVED 
INTEGRAL CLUTCH CAM STRUCTURE 

BACKGROUND OF THE INVENTION 

In the present modern day technology, employing a myriad 
of appliances which are usually electrically driven, the need 
arises to provide a selectively variable timer to allow unat 
tended energization of the appliances or alternatively deener 
gization. In some instances, timer mechanisms are necessary 
in order to perform adjunct functions necessary for efficient 
and satisfactory performance of the appliances. 
An example of an appliance that requires periodic initiation 

of support or maintenance functions is the refrigerator having, 
for example, a freezer compartment. In order to maintain a 
high degree of cooling ef?ciency, the freezer compartment 
must be periodically defrosted which function in advanced 
model refrigerators, is accomplished automatically. The 
device performing this function is the primary intent of the in 
vention disclosed herein. 
Because there are a plurality of refrigerator and associated 

freezer compartment apparatuses available on the market, 
each having their own peculiar characteristics, the prior art 
heretofore has had to provide individually engineered motors 

’ and associated timing mechanisms for proper association with 
individual refrigerator models. That is, because performance 
differed from one manufactured model to another, it was 
necessary to stock timing mechanisms that would institute 
defrost cycles appropriate for the refrigerators with which 
they were used. Additionally, prior art timing mechanisms 
utilize leaf contact switches and actuating mechanisms con— 
tributing to early and frequent breakdown of the devices. 
With the herein disclosed invention, it is now possible to 

provide a single timing mechanism unit which is selectively 
variable to meet the variety of needs presented by the various 
models of refrigerators presently on the market. Thus, one es 
sential unit having available for use therewith, a plurality of 
actuating mechanisms is easily fabricated to properly function 
in conjunction with most refrigerators presently on the mar 
ket. Additionally, because of the movable relationship of a 
switch member which is periodically actuated by an actuator 
member of selective con?guration, not only the number of cy 
cles is selectively variable, but also the duration of each of 
those cycles. The devices of this invention also allow for easy 
testing of the functioning thereof by a simple expedient not 
requiring the use of a special tool and because of a universal 
cover plate permits ready attachment to any one of a plurality 
of apparatuses with which the devices are to be used. 
The advantages of the devices of this invention are manifest 

in that a manufacturer now need only stock one basic device 
which is easily modi?ed for association with manufactured ap 
paratuses to meet the requirements of those apparatuses. 
Thus, where heretofore a great multitude of motors and timing 
mechanisms were needed, one motor and associated 
mechanism, having interchangeable features, now suf?ces. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is an object of this invention to provide a selectively varia 
ble timer. 

It is another object of this invention to provide a selectively 
variable timer which is easily modi?able to meet a myriad of 
uses. 

It is still a further object of this invention to provide a selec 
tively variable timer having an easily interchanged, actuator 
element to meet a variety of needs. 

It is still a further object of this invention to provide a selec 
tively variable timer which will energize and deenergize a cir 
cuit for a selectively variable time interval, especially for use 
in conjunction with freezers and the like. 

It is still a more speci?c object of this invention to provide a 
selectively variable timer having interchangeable actuator ele 
ments to meet the variety of needs for refrigerators having 
freezer compartments and to provide ease of testing such 
devices to insure their proper operation. 
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2 
These and other objects and advantages of the invention 

will be apparent from the following speci?cation and the ac 
companying drawings which are for the purpose of illustration 
only. 

Generally, in an exemplary embodiment, the invention is 
directed to selectively variable timer comprising a motor 
member, having an extending shaft, secured to a housing 
member which is juxtapositioned to the motor member and 
which is adapted to receive the extending shaft of the motor. 
The housing member is adapted to house a rotor member 
mounted on the shaft to be driven thereby and a switch 
member which is mounted adjacent to the rotor member. The 
rotor member periodically actuates the switch member to 
energize and deenergize an electrical circuit. The rotor 
member mounted on the shaft comprises a driving element 
and a demountable, interchangeable actuator element to actu 
ate the switch member which is movably mounted towards 
and away from the actuator element to vary the time period of 
actuation thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of an exemplary selectively variable 
timer in accordance with the invention; 

FIG. 2 is a top view of the device shown in FIG. 1 with the 
top cover and circuitry removed for purposes of clarity; 

FIG. 3 is a view in partial cross section taken along he line 
3-3 of FIG. 2; 

FIGS. 4, 5, 6 and 7 illustrate the interchangeable, easily 
demountable actuator members used in conjunction with the 
device depicted in FIGS. 1 and 2; and 

FIG. 8 is an exploded view of the device shown in FIGS. I 
and 2 illustrating more detail thereof. 

DESCRIPTION OF THE BEST EMBODIMENTS 
CONTEMPLATED 

While the invention will be described as it speci?cally re 
lates to a selectively variable timer mechanism for use in con 
junction with refrigerators having freezer compartments, the 
invention is not to be limited thereto, since the ?elds of use are 
contemplated wherever energization and/or deenergization of 
electrical devices at preselected times are desirable. Addi 
tionally, the speci?c con?guration and construction of the 
device is only exemplary and various modi?cations, altera 
tions and changes will at once make themselves apparent to 
those of ordinary skill in the art, all without detracting from 
the spirit and scope of the invention. 

Referring now to the drawings wherein like numerals of 
reference designate like elements throughout, the selectively 
variable timer 2 of this invention basically comprises motor 
member 4 of common design for the end uses contemplated 
herein, having extending stub shaft 6, energized by the usual 
power leads 8 so that shaft 6 constantly revolves or rotates at a 
uniform rate. Juxtapositioned to motor member 4 in retained 
relationship therewith is housing member 10 of general 
rectangular con?guration in this instance, having bottom wall 
12 and sidewalls 14 de?ning an open top chamber 16. Housing 
member 10 may be fabricated of thin wall, high-impact 
strength plastic as by molding or the like, and may be provided 
with integral, interior extending bosses 18, 20 and 22 for pur 
poses which will be described. Bottom wall 12 is provided with 
aperture 24 through which shaft 6 of motor 4 extends. A plu 
rality of spaced through holes 26 may be provided for accom 
modating various electrical contact post members 28 (FIG. 1) 
and for providing circulation of the ambient atmosphere 
within chamber 16 of housing member 10. Locator-retaining 
pins 21 and 23 may also be provided, if desired, on the interior 
of wall 12 for purposes as will become apparent. 
Mounted on shaft 6 is a rotor member generally designated 

30 comprising one~way clutch member 32 seated on shaft 6 
and adapted to rotate therewith. To insure secured rotation of 
one-way clutch member 32 with shaft 6, an aperture 34 pro 
vided in clutch member 32 has a ?at side 36 to ?t over and 



3,649,781 
3 

correspond to the con?guration of shaft 6 of motor 4. The 
one-way clutch member 32 is provided with tooth surface 38 
for the accomplishment of driving functions, in this instance in 
the counterclockwise direction as will be described. J ustaposi 
tioned in overlying relationship to one-way clutch 32 is ?oat 
ing, clutch-face member 40 of disclike con?guration having 
spaced lugs 42 around the periphery thereof and being pro 
vided with aperture 44 of diameter suf?cient to accommodate 
shaft 6. The lower face 46 of ?oating clutch-face member 40 is 
provided with congruent tooth surfaces as tooth surface 38 to 
engage one-way clutch member 32 in coacting and driven 
relationship. ' 

Floating clutch-face member 40 is received within actuator 
member 48 of cylindrical design having an actuator surface 
generally designated 50 having one or a plurality of spaced 
lobes or cams 52 integrally formed thereon. The upper ex 
tending portion 54 of actuator element 48 terminates in a 
postlike con?guration provided with a slot such as 56 by 
which means the actuator element 48 may be reversably 
rotated independent of the remainder of the rotor member 30. 
This is accomplished by having the interior con?guration of 
member 48 slotted as at 58 to receive lugs 42 of floating 
clutch-face member 40, the ?oating action being obtained by 
coil spring member 60 disposed on the upper planar surface of 
clutch-face member 40. Thus, it will be noted that actuator 
element 48 is of hollow con?guration to receive coil spring 60, 
clutch-face member 40 and one way clutch member 32 and 
maintained in assembled form by a cover plate as will be 
described. 

In this relationship, the rotation of one~way clutch member 
32 will engage the tooth surface 46 of ?oating clutch-face 
member 40 which will cause rotation thereof and because of 
the inter?tted lug and slot relationship respectively of mem 
bers 44 and 48, actuating member 48 will be driven in a coun 
terclockwise direction but will be free ?oating and freely 
rotatable in the clockwise direction for purposes which will be 
described. 

It should be apparent at this juncture that either one of the 
actuator elements 48, 48’, 48" and 48"’ are interchangeable 
and easily replaceable with each other and the assemblage 
with which they are used for purposes that will become ap 
parent. Suf?ce to say that the con?guration of each one of the 
actuator elements bearing the numeral 48 are the same except 
for the number of cam surfaces or lobes 52 provided on the 
exterior peripheral surface thereof. Thus, in operation, the ac 
tuator element, for example 48, rotates once each 24 hours to 
effect actuation of a switch member as will be described every 
six hours. Thus, the cam or lobes 52 are spaced approximately 
90° apart, l20° where actuation is desired every 8 hours, as for 
the 48' embodiment, 180° apart where actuation is desired 
every 12 hours as in the 48" embodiment and so on. Thus, 
when assembling the timer 2, an appropriate actuator element 
48 is selected pursuant to the needs of the device with which 
the devices ofthis invention will ultimately be used. 
Secured within housing member 4, as by means of cement 

or the like, for example, is switch base 62 mounting 
microswitch 64 of conventional design, having the usual pres 
sure actuated switch element 68. Pressure switch 64 is 
movably secured to base plate 62 as by means of bolt 70 and 
nut 72 disposed through arcuate slot 74 such that switch 64 is 
movable to the extent thereofinto and out of proximity to ac 
tuator member 48 and more directly, the cams or lobes 52 
located on the peripheral surface thereof. The thickness of 
base plate 62 is suf?cient to bring pressure switch element 68 
into engaging position with respect to cams 52 and is provided 
with extending apertured bosses 76 to receive locator-retain 
ing pins 21 and 23. Bosses 76 also provide means of handling 
the assembled switch and base and provide mechanical pro 
tection for the switch that it carries. Also extending from the 
upper surface of base plate 62 is stub mounting shaft 78 which 
is received by a hole 79 in switch member 64 provided for that 
purpose so that switch 64 is pivotally mounted thereabout 
through the arc de?ned by slot 74 as heretofore described. 
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The under surface of base plate 62 may be provided with a lip, 
rib or the like, usually found in plastic molded products, so as 
to provide an accommodating space for nut 72 such that 
baseplate 62 is in stable contacting relationship with the interi 
or surface of bottom wall 12 of housing member 10. 

it should now be apparent from FIG. 2 that upon selection 
of an appropriate actuator element 48 in the rotor member 30 
assembly, that the lobes or cam surfaces 52 will, upon rotation 
of the motor shaft 6 actuate the switch element 68 of pressure 
or microswitch 64 at selected intervals of time. The cam 52, of 
course, will depress switch element 68, thereby making or 
breaking appropriate circuitry, not shown. In order to vary, in 
a selective manner, the time period that each of the cams 52 
are in contact with switch element 68, the switch 64 may be 
pivoted through the arc de?ned by slot 74 from and through 
the full line position to the phantom line position as illustrated 
in FIG. 2. 
To complete the retained assemblage and so as to provide a 

somewhat dustproof chamber 16 for the functional com 
ponents of the timing device 2, cover 80 is provided, in this 
case of lightweight metal, which is secured to member 10 by 
means of screws 82 engaging apertures provided in bosses 18, 
20, and 22 of housing member 10 and provided for this pur 
pose. lt will be noted that cover 80 is provided with, in addi 
tion to screw holes 84, a larger aperture 86 to accommodate 
the projecting end 54 and abut the shoulder 55 of actuator ele 
ment 48 to retain rotor 30 in proper assembly. 
Cover 80 may be provided with notches 88 adapted to inter 

?t, where desired, with tabs 90 of housing 10. So that the timer 
2 may be mounted in and with a variety of devices, for exam 
ple refrigerators, aligned holes 94 and 96 are provided with 
offset aligned apertures 98 and 100. This spacious relation 
ship, along with aligned apertures 102 and 104, provide for 
universal mounting of the selectively variable timer of the in~ 
vention with a selected one of a multitude of commercially 
available refrigerators and the like. Recesses in the area of the 
screws 82 may be provided to allow ?ush disposition of the 
screwheads with respect to the remainder of the surface of 
cover 80. 

In the assembled state (see FIG. 1), the slot 56 is outwardly 
presented by which means a coin (shown in phantom) or the 
like, may be inserted to rotate the actuator element 48 
through a full revolution or more, if desired, for test purposes. 
This is accomplished, it will be recalled, by the fact that 
clutch-face member 40 is oppositely rotatable with respect to 
one-way clutch member 32 because of the beveled tooth sur 
faces of each of the members which allow for free rotation in 
the clockwise direction which, of course, permits testing of the 
device without removal of cover plate 80 or waiting for the 
motor 4 to bring the earns 52 of actuator 48 into contact with 
pressure switch element 68. 
The housing member 10, as well as rotor member 30, and‘ 

the components thereof, (with the exception of coil spring 60) 
and baseplate 62, may all be fabricated as by molding with 
high-strength plastic material of appropriate electrical proper 
ties consistent with the end uses desired and, at least in the 
rotor member 30, of high wear and durability characteristic, 
keeping in mind the frictional wear involved in normal opera 
tion of the device. Obviously, other materials of construction 
are contemplated and indeed will be necessary, depending 
upon the ultimate end uses to which the devices of this inven 
tion are put. 

For example, in the speci?c embodiment of the device illus 
trated and described, a metal cover plate 80 is preferred 
because it will receive a mounting bracket, not shown, and 
metal, in this particular instance, is preferable to plastic or 
other types of materials. Additionally, while an opposed 
inclinelike con?guration has been shown for the slot 56 of 
upper portion 54 of actuator element 48, a conventional slot 
would suf?ce just as well, or where space considerations are 
not important, this portion may extend further than shown to 
allow for more ready grasping by the thumb and fore?nger of 
a serviceman for ease of rotation thereof as previously 
described. 
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Thus, a selectively variable timer device has been disclosed 
which ful?lls a variety of needs in a unique manner to provide 
devices of the character described herein easily and selective 
ly varied, depending upon the ultimate uses desired. 
We claim: 
1. In a selectively variable timer, the combination of: a 

motor member, having an extending shaft, secured to a hous 
ing member juxtapositioned said motor member and adapted 
to receive said extending shaft and house a rotor member 
mounted on such shaft to be directly driven thereby and a 
switch member adjacent said rotor member to be periodically 
actuated to energize and deenergize an electric circuit; said 
rotor member mounted on said shaft comprising _a driving ele 
ment and a single demountable and interchangeable actuator 
element; and a switch member movably mounted, in said 
housing, with respect to said actuator element to vary the time 
period of actuation thereof. 

2. The combination in accordance with claim 1 wherein said 
driving element is secured to said shaft and said actuator ele 
ment is independently and reversibly rotatable with respect 
thereto. 

3. The combination in accordance with claim 2 wherein said 
driving element acts as a one-way clutch and said actuator ele 
ment includes a ?oating clutch-face member operatively as 
sociated therewith. I 

4. The combination in accordance with claim 3 wherein said 
driving element has a tooth face surface meshing into engag 
ing relationship with a mating tooth face surface of said ?oat 
ing clutch-face member. 

5. The combination in accordance with claim 4 wherein said 
actuator element comprises a cylindricallike portion having at 
least one cam surface on the exterior thereof and which is 
adapted to receive said ?oating clutch member in the interior 
thereof in nestled relationship. 

6. The combination in accordance with claim 5 wherein a 
spring member is positioned between said floating clutch-face 
member and the interior of said cylindricallike portion of said 
actuator element. 

7. In a selectively variable timer, the combination of: a 
motor member having an extending shaft projecting into a jux 
tapositioned housing member; a rotor element secured to said 

' shaft within said housing member, comprising a ?rst annular 
clutch member secured to said shaft and having a beveled 
tooth upper surface, a second ?oating clutch member having 
an under surface of beveled tooth design for engagement with 
said clutch member and having peripheral spaced lugs, a coil 
spring carried by the upper surface of said ?oating member 
and an actuator member of cylindrical design adapted to 
receive said one-way clutch member, coil spring and ?oating 
clutch member and having at least one cam surface on the ex 
terior wall thereof; a switch member pivotally mounted in 
proximity to said actuator member such that rotation of said 
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6 
actuator member brings said at least one cam surface into en 
gaging and actuating relationship with said switch member to 
energize or deenergize an electrical circuit and a cover plate 
member covering said housing member and being provided 
with an aperture to permit access to said actuator member so 
that it may be rotated opposite its normal driven direction. 

8. In a selectively variable timer, the combination of: a 
motor member, having an extending shaft secured to a hous 
ing member juxtapositioned said motor member and adapted 
to receive said extending shaft and house a rotor member 
mounted on such shaft to be driven thereby; a switch member 
adjacent said rotor member to be periodically actuated to 
energize and deenergize an electric circuit, said rotor member 
mounted on said shaft comprising a driving element secured to 
said shaft and a demountable and interchangeable actuator 
element which is independently and reversibly rotatable with 
respect to said driving element, said driving element having a 
tooth face surface meshing into engaging relationship with a 
mating tooth face surface of a ?oating clutch face member 
operatively associated with said actuator element and acting 
as a one-way clutch, said actuator element comprising a cylin 
drical-like portion having at least one cam ‘surface von the ex 
terror thereof and adapted to receive said ?oating clutch 
member in the interior thereof in nestled relationship; and a 
spring member positioned between said ?oating clutch face 
member and the interior of said cylindrical-like portion of said 
actuator element. ~ 

9. The combination in accordance with claim 8 wherein said 
cylindrical-like portion of said actuator element has an up 
standing, projecting portion for easy engagement and rotation 
thereof with a tool or similar article. 

10. The combination in accordance with claim 9 including a 
cover plate member covering said housing wherein said cover 
plate member is provided with an aperture to allow said pro 
jecting portion of said actuator element to extend beyond said 
cover plate. 

11. The combination in accordance with claim 10 wherein 
said projecting portion is slotted for engagement with a tool or 
the like and wherein rotation of said actuator element op 
posite the normal driven direction causes said at least one cam 
surface to actuate said switch member. 

12. The combination in accordance with claim 11 wherein 
the interior of said cylindrical portion of said actuator element 
is slotted and said ?oating clutch member is provided with 
projecting lugs received by said slots. 

13. The combination in accordance with claim 12 wherein 
said cover plate member retains said cylindrical~like portion in 
operative relationship. 

14. The combination in accordance with claim 13 wherein 
said cover plate additionally has at least pairs of aligned holes 
to permit universal mounting of said timer with a selected one 
of a plurality of refrigerators. 

* * =k * * 


